A direct projection from the subthalamic nucleus to the ventral thalamus in monkeys.
The current basal ganglia model considers the internal division of the globus pallidus and the substantia nigra pars reticulata as the sole sources of basal ganglia output to the thalamus. However, following the delivery of retrograde tracers into the ventral anterior/ventral lateral thalamic nuclei, a moderate number of labeled neurons were found within the subthalamic nucleus (STN) in control cases, MPTP-treated monkeys and animals with levodopa-induced dyskinesias. Furthermore, dual tracing experiments showed that subthalamo-thalamic and subthalamo-pallidal projections arise from different subpopulations of STN efferent neurons. Moreover, upregulated expression of the mRNA coding the vesicular glutamate transporter 2 (vGlut2) was found in retrogradely-labeled STN neurons in MPTP-treated monkeys. By contrast, there is a reduction in vGlut2 mRNA expression in subthalamo-thalamic neurons in dyskinetic monkeys. In conclusion, our findings support the presence of a direct projection from the STN to the ventral thalamus that appears to be functionally modulated by dopaminergic activity.